It can easily be supposed that the main part of difference between the cross sections for P-P and P-P reactions comes from annihilation processes. In fact this seems to be consistent with the data,ll, 2 l for example, the observed values O"anni (p-p) =33.8±3 and 22±2 mb at PL=3.5 and 5.7GeVIc, respectively, are nearly equal p-p). Then, the following questions arise: (I) Are the properties of P-P interaction for inelastic process similar to those of P-P interaction responsible for nonannihilation process? (II) Is p-p interaction for annihilation central or peripheral? We wish to study these problems in this note.
It can easily be supposed that the main part of difference between the cross sections for P-P and P-P reactions comes from annihilation processes. In fact this seems to be consistent with the data,ll, 2 l for example, the observed values O"anni (p-p) =33.8±3 and 22±2 mb at PL=3.5 and
5.7GeVIc, respectively, are nearly equal to those of O"tot (p-p) -O"tot (P-P) or 0"1nel (p-p)
-rJ;nei (p-p). Then, the following questions arise: (I) Are the properties of P-P interaction for inelastic process similar to those of P-P interaction responsible for nonannihilation process? (II) Is p-p interaction for annihilation central or peripheral? We wish to study these problems in this note.
Since the s-channels for P-P and P-P scattering are exotic and non-exotic, respectively, duality leads to the following conclusion: If the answer to question (I) is affirmative, P-P interaction for annihilation process is more peripheral than that for non-annihilation process. As is shown below, however, it is impossible to give such an affirmative answer. In inelastic P-P scattering, needless to say, there is a non-annihilation process corresponding to each inelastic P-P process. If the reaction amplitude for the former is similar to that for the latter, we can say as follows: When the R-matrix for the l th partial wave in elastic sea ttering is denoted by r;1 exp (2io 1) -1, it follows from unitarity of the Smatrix that r;1 (P-P) for P-P scattering is less than r;1 (P-P) for p-p scattering at the same energy because of the absorption due to P-P annihilation. That is, 1-r;z (P-P) >1-r;z (p-p) ( 1) for each partial wave. According to our analysis in Ref.
3), however, relation (1) does not hold in a small b-region,*> where b is the impact parameter given by llk.
and 1-r;1 (p-p) is equal to 1-r;1 (P-P) around b=3(GeVIc)-1 for P-P and P-P collisions at PL = 20'"" 100 Ge VI c.
On the basis of the above results we wish to emphasize the following: So far as inelastic scattering is concerned, the properties of P-P interaction are not similar to those of P-P interaction for non-annihilation process and the latter interaction is more peripheral than the former. The last statement comes from the following results 3 > for the partial cross sections for inelastic P-P and P-P scattering in such an energy region that rJ1nei (p-p) mainly comes from non-annihilation processes. When R 1 n•t (b) is defined by Rinel (b) '=O"zinell (O"zinel) max> the estimated values of R'n•I (b) for P-P scattering at p L "?. 20 Ge VIc do fall on a unique scaling curve except for those in the vicinity of b=O, and it has the maximum at b~4(GeVIc)-1 .
In P-P scattering, on the other hand, R'nei (b) is energy dependent and its maximum shifts from b~3.3 to 3.6(GeVIc)-1 when PL increases from 20 to 100 GeV I c. Since the ratio of annihilation cross section to total !lrnel (p-p) IS very small (1/6"-'1/10) in the same energy range, the properties of Rine 1 (b) for P-P scattering can be approximately regarded as those of the interaction responsible for non-annihilation processes. Thus we can say as follows:
The P-P interaction for non-annihilation is mainly peripheral and this property is almost energy independent. This conclusion will be used later in our discussion of the difference between the interactions for annihilation and non-annihilation processes.
Next let us pay attention to annihilation processes. According to the data, 0 !J anni (p-p) = { 155±27 mb at 0.302 GeV jc, (3) 22±2 mbat5.7 GeV/c. (4) The value mentioned m (3), for example, indicates that P-P annihilation cannot be described in terms of only an s-wave amplitude, because the allowed value of MaxrJz'nel=(n/P)(2l+1) for s-wave IS nearly equal to 55mb in the case of PL = 0.302 Ge V /c. Thus it is necessary to take into account the effects of partial waves !::2:1 corresponding to b::2:3.3(GeV /c) -1 • In Ref.
3), we have made a phenomenological approach to P-P and P-P interactions by employing the experimental data for !ftot and !Je~ alone. The same method is used here in order to examine the difference between the P-P interactions for annihilation and non-annihilation at 5GeV/c. section for annihilation is nearly equal to that for non-annihilation. Therefore it may be expected that the characteristic properties of P-P interaction responsible for annihilation are reflected on the behavior of Rinel(b) at 5 GeV /c.
By the use of the experimental values !ftot =63.2mb and !le1 =15.8mb at 5 Ge V / c, the partial cross sections for inelastic seattering are estimated. The results show that R 1 "' 1 (b) at 5GeV/c has the maximum at b~4(GeV/c)-1 and its form is similar to that of the scaling curve of R'nel (b) at 20"' 100 Ge V / c except for slight difference in a small b-region.* 1 This makes it possible to say that P-P interaction responsible for annihilation is mainly peripheral and there is no large difference between the interaction regions for annihilation and non-annihilation in inelastic P-P scattering. Thus it is difficult to conclude that annihilation processes are more central (or more peripheral) than non-annihilation processes. 
